is a standard tractor bundle for the conformal structure defined by the restriction of h onto
With these normality conditions (T , T 1 , h, − → ∇) is uniquely determined by the conformal structure up to isomorphism.
We are interested in the holonomy of the normal conformal Tractor connection,
Ambient Metrics
Let π : Q → M n be a conformal structure. M n+2 is an ambient manifold if ∃ free R + -action ϕ on M , and an embedding ι : Q → M :
3. Ric h = 0.
Existence and Uniqueness (up to R + -equivariant diffemorphism) of a metric with 1,2 and 3 if [g] analytic: always for n odd, for n even replace 3 by 3': along Q, Ric vanishes to order (n − 4)/2 and Ric| T Q vanishes to order (n−2)/2. [Fefferman/Graham '85] .
[Čap/Gover '03] considered ambient metrics without 3 or 3'.
Ricci-flat ambient metrics if the conformal class contains an Einstein metric:
Let (M, c) be a conformal manifold, g ∈ c Einstein, i.e. Ric g = scal n g. Two cases:
(1) scal = 0: "degenerate cone"
(2) scal = 0: "metric cone" • ∇ h ∂ ∂x = 0,
For a general ambient metric:
) an ambient metric for (M, c), find a connection ∇ such that:
• ∇ = ∇ h in the Einstein case,
• compatibility with the ambient metric.
;
∇ is a connection on ( M , h) with torsion T such that
(The second condition ensures: if X and Y vector fields of homogeneity v and w, then ∇ X Y is of homogeneity v + w)
Normal tractor bundle defined by ambient objects:
1. Q ⊂ M defines a bundle T : R + acts on T M | Q by ϕ * (t, X q ) := t −1 (dϕ(t, .)) q (X q ).
Hence, for X ∈ Γ(T ), denote by X the vector field along Q of homogeneity −1.
2. T 1 is given by the fundamental vector field F .
3. h defines a metric h T on T : for X and Y homogeneous of degree −1, h(X, Y ) is constant along the orbits.
If dφ|
is a conformal standard tractor bundle.
If in addition
Example of an ambient connection with CottonYork tensor as torsion:
Now, fix a metric g ∈ c with Schouten tensor P, define:
homogeneous of degree -1, not defined for − 
and ∇ X Q = X = ∇ Q X,
and all the other Q and S terms being zero.
Then dφ = 0, ∇h = 0 and
for X, Y, Z ∈ T M , and zero otherwise, where
is the Cotton-York tensor. In particular,
Curvature: Changing coordinates gives the familiar form h = (1 − n)n scal dx 2 + n(n − 1) scal dt 2 + t 2 g.
